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Abstract. In recent years, there is more emphasis on eating healthy because of higher incidence of 
diseases and obesity. However, despite recommendations, the daily consumption of fruit and 
vegetables is under recommendations. Therefore food attitude questionnaires are used to determine the 
influence factors of food consumption. However in the present paper, an attitude questionnaire toward 
food was used in order to determine if it is a reliable tool to segment a sample of forest fruit 
consumers. The segmentation based on factor and cluster analysis revealed the existence of two 
distinct groups of forest fruit consumers. 
 




In recent years, all over the world, there is more emphasis on eating healthy because 
of higher incidence of diseases and obesity. World Health Organization (WHO) and other 
organizations recommend an increase of fruit and vegetable consumption and established a 
minimum of daily intake. Nevertheless the daily consumption is under the recommended 
levels in more than half of European Union Member States (Freshfel, 2012).  
For these and also other reasons researchers developed, along the years, food attitude 
questionnaires in order to determine the factors which influence the choice of the daily food. 
One of the most recent and often used attitude questionnaire related to food 
consumption is “Health and Taste Attitude Scales” developed by Roininen and Tuorila in 
1999, which measures, as is presented in the name, the position of the consumers related to 
health and taste aspects of the food. The characteristics of these scales are detailed in the part 
of materials and methods of the present paper. 
Once developed, these Health and Attitude Scales were used to determine the health 
and taste attitudes and the relation among the attitude levels and the snack preference of the 
respondents (Roininen et al., 1999; 2001). Other researcher determined the influence of health 
and taste attitudes on consumption of low- and high-fat foods (Zandstra et al., 2001), while 
others used the scales to determine parental eating attitudes and related behaviour (Talvia et 
al., 2011).   
If in the papers mentioned above, researchers tried to find a correlation between 
health and taste attitudes and the healthiness of food preferred by respondents, and to predict 
the preference; in the present paper where the preference for a particular food, more 
specifically for forest fruits, is known already, the question is if these scales can be used to 
characterize the respondents and further to segment them. 
Therefore the aim of the present paper is to determine if a set of food attitude items is 
a reliable tool to segment a sample of healthy food consumers, especially of forest fruit 




MATERIALS AND METHODS 
 
In order to segment the urban consumers of forest fruit there were tested two 
questionnaires related to food attitude, in order to better highlight the relation between the 
forest fruit consumption and attitude toward food and healthy eating. However, in the present 
paper there are presented the results obtained with only one of the questionnaires used in 
segmentation, meaning the Health and Taste Attitude Scales (HTAS) Questionnaire 
developed by Roininen and Tuorila in 1999. 
 HTAS is a questionnaire measuring respondents’ attitudes about health, taste and 
sensory analysis in food selection process. It contains 20 health-related statements grouped 
into three subgroups (General health interest, Light product interest and Natural products 
interest) and 18 statements related to taste grouped in two subgroups (Craving for sweet 
foods, Use of food as a reward and pleasure). The response range is on a seven steps scale, 
where “1” means strongly disagree and “7” strongly agree. 
  For the present study were used only two subgroups of the questionnaire, considered 
more related to forest fruit consumption, namely health claims about the General Health 
Interest and the Interest in Natural Products, which contain 8 and 6 items respectively, 
presented further.  
General Health Interest was associated with an increased consumption of vegetables 
and fruit (Zandstra et al., 2001; Talvia et al., 2011). 
 
A. General Health Interest Scale 
1. I am very particular about the healthiness of foods 
2. I always follow a healthy and balanced diet 
3. It is important for me that my diet is low in fat 
4. It is important for me that my daily diet contains a lot of vitamins and minerals 
5. R: I eat what I like and do not worry about healthiness of food 
6. R. I do not avoid any foods, even if they may raise my cholesterol 
7. R. The healthiness of foods has little impact on my food choices 
8. R. The healthiness of snacks makes no difference to me 
 
B. Natural Product Interest Scale 
1. R. I do not care about additives in my daily diet 
2. R. In my opinion, organically grown foods are no better for my health than those 
grown conventionally 
3. R. In my opinion, artificially flavored foods are not harmful for my health 
4. I try to eat foods that do not contain additives 
5. I would like to eat only organically grown vegetables 
6. I do not eat processed foods, because I do not know what they contain 
R=reverse scaled 
 
It can be observed that in each subgroup the number of positive statements is equal 
with the number of negative statements, which were reverse scaled for the analysis.  
The questionnaires were applied on 229 urban forest fruit consumers in October 
2009 in the city of Cluj Napoca, Romania. The questionnaire comprised questions related to 
forest fruits consumption, and two distinct sets of attitudinal items as mentioned earlier. 
For the segmentation first factor analysis was applied, followed by cluster analysis. 
Data processing program used was SPSS 16.  
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For the factor analysis, the principal components analysis was selected and Varimax 
rotation was used.  
For the cluster analysis, considering the small size of the sample the k-means cluster 
analysis was applied. 
 
RESULTS AND DISCUSSIONS 
 
In order to segment the sample of forest fruit consumers, first, factor analysis was 
applied to reduce the number of items to several representative factors.  
Additionally in the factor analysis process, Kaiser-Meyer-Olkin (KMO) test was 
applied too, test which measures the sampling adequacy and helps in evaluating if using a 
factor analysis makes sense (Schwarz, 2011).  
In this case (Table 1), The KMO test has a satisfying value of 0.807 and the 
additionally resulted Bartlett's Test of Sphericity is also significant (p<0.000), meaning that 
data is correlated and a factor analysis with the selected items makes sense.  
 
Tab. 1 
KMO and Bartlett's Test Values for HTAS items 
 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.807 
Bartlett's Test of Sphericity 




Is interesting that were obtained three factors (Table 2) after factor analysis running, 
and not the two subgroups of HTAS as it was obtained in other countries (Roininen et al., 
2001), maybe due to the fact that it was used only two subgroups of the health attitude group 
of items. The factorial solution resulted explains 58.776% of the total variance. 
As can be seen in Table 2, the first factor contains the four negative questions related 
to General Health Interest, meaning the statements about the lack of interest about the food 
healthiness. The second factor includes 6 mixed items from both HTAS subscales, i.e. the 
other four statements about general health interest, the positive ones and two items related to 
the interest in eating healthy natural products. Finally, the third factor includes four questions 
from the category of Natural Product Interest, referring to the willingness to consume 
conventional food.  
Other research (Talvia et al., 2011) revealed that the Interest in Natural Products did 
not differ between adults interested in healthy eating and other adults. 
Further these new obtained factors were named after nature of the component 
questions, namely: "unhealthy habits", "healthy habits", respectively “conventional food”.   
Considering these three factors, K-means cluster analysis was performed further 
resulting two clusters of 179 and 50 respondents, respectively.  
This segmentation method divided the respondents in two disproportionate groups. 




As segmentation tool were used two subgroups of health-related statements of HTAS 
questionnaire.  
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The set of items considered were reduced to three important factors through factor 
analysis. The KMO test was significant.  
However, the factor analysis did not revealed the same loadings as in the original 
HTAS, maybe because it were not used the all subgroups of the scale.  
Further the cluster analysis based on those three new obtained factors lead to 
obtaining two segments. 
It is confirmed that it can be segmented a sample using a set of food attitude items or 
a questionnaire based on specific attitudes. 
 
Tab. 2 
Elements and loadings for HTAS items 
 
Elements Loadings 
Factor 1 – „unhealthy habits”  
A-I do not avoid any foods, even if they may raise my cholesterol 0.854 
A-The healthiness of foods has little impact on my food choices 0.830 
A-The healthiness of snacks makes no difference to me 0.749 
A-I eat what I like and do not worry about healthiness of food 0.609 
Factor 2 –„healthy habits”  
A- I am very particular about the healthiness of foods 0.783 
B- I try to eat foods that do not contain additives 0.770 
A- It is important for me that my daily diet contains a lot of vitamins and minerals 0.732 
A- I always follow a healthy and balanced diet 0.713 
B- I would like to eat only organically grown vegetables 0.562 
A- It is important for me that my diet is low in fat 0.493 
Factor 3 - „conventional food”  
B- In my opinion, artificially flavored foods are not harmful for my health 0.680 
B- I do not care about additives in my daily diet 0.645 
B- In my opinion, organically grown foods are no better for my health than those grown 
conventionally 
0.601 
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